ABSTRACT: Most curricula for medical education have been integrated horizontally and vertically-vertically between basic and clinical sciences. The Flexnerian curriculum has disappeared to permit integration between basic sciences and clinical sciences, which are taught throughout the curriculum. We have proposed a different form of integration where the horizontal axis represents the defined learning outcomes and the vertical axis represents the teaching of the sciences throughout the courses. We believe that a mere integration of basic and clinical sciences is not enough because it is necessary to emphasize the importance of humanism as well as health population sciences in medicine. It is necessary to integrate basic and clinical sciences, humanism, and health population in the vertical axis, not only in the early years but also throughout the curriculum, presupposing the use of active teaching methods based on problems or cases in small groups.
Introduction

Shoemaker
1 defines an integrated curriculum as "education that is organized in such a way that it cuts across subject matter lines, bringing together various aspects of the curriculum into meaningful association to focus upon broad areas of study." There is an ongoing discussion about whether medical curriculum should be discipline based or integrated.
The method of teaching medicine, since Flexner's days, implies that students should first learn basic and biomedical sciences and then move to clinical sciences; however, this is not how patients are presented. A common criticism of this approach is that students will not see the relevance of basic and biomedical sciences applied to clinical practice, and it is preferable to encourage students to think as doctors from the day they enter medical school. 2 Integration is therefore of key importance for medical education because basic science learning is placed in the context of clinical and professional practice and is considered by students to be more meaningful and relevant. In the vast majority of curriculum reforms, vertical integration combines basic and clinical sciences, early clinical experience, clinician-scientist partnerships, and incorporation of sciences in the later years of the course. This is undoubtedly an advantage, but is based on a biologist's vision of the healthillness process.
The medical curriculum has historically changed with the definition of health and illness. From the definition of disease as an anatomical alteration of the organs in the eighteenth century to the understanding of its multicausality and influence on lifestyles, the social determinants and social, political, and economical realities of defining health disease as a biological, social, and cultural (historic) process were considered. According to the authors of this article, vertical integration should include not only basic and clinical sciences but also sociohumanistic and population health sciences, leading to a broader conception of ways to teach and learn medicine.
Aware of the limitations emerging from biologist-based medical curricula, the medical school at Rosario University, Colombia, undertook a significant curriculum reform to improve students' knowledge integration to meet the more complex demands of the health system. With a view toward facilitating this integration, this article aims to present the design and implementation of our integrated curriculum in the past three years and to discuss the advantages and disadvantages faced in this endeavor. It will offer some considerations and implications of curriculum integration.
Curriculum Integration Architecture Based on Reconceptualization of the Health-illness Process
After a historical analysis of the health-illness concept, we constructed a theoretical basis of this process that changed our former learning perspective, that is, the traditional disciplinebased or "Flexnerian" learning perspective. The meaning of the health-illness process changed from a biological to an anthropological approach. In other words, it was defined as a social, cultural, biological, and psychological process embedded and determined socially and culturally by group of human beings. 3 As this approach implies that society and culture are no longer simply risk or etiological factors, our medical curriculum had to evolve into a new structure based on a bio-psycho-sociocultural concept of health and illness.
The practical implications of such reconceptualization of curriculum design involved integrating generic learning outcomes into learning activities that represented the whole healthillness approach and establishing the horizontal integration axis. These generic learning outcomes were classified as scientific, professional, practical, civil, and "new trivium" (communication) outcomes. New trivium is an adapted version of the method used in medieval universities to learn liberal arts. 4 Here, new trivium incorporated three subjects of critical thinking into the curriculum: cognitive-linguistic skills, learning how to learn, and oral-written communication skills. 5 These skills and learning habits were considered fundamental to integrating learning outcomes from all the mentioned knowledge areas. Furthermore, regarding the vertical integration axis, we also merged the basic/biomedical, clinical, sociohumanistic, and population health sciences (Fig. 1) .
Additionally, more decisions around the curriculum integration design were made for the reform. The decisions consisted of adopting the SPICES model, which includes strategies such as student-centered learning, problem-based learning, integrated teaching, community-based education, elective programs, and a systemic approach. 6 We believed that such a shift from the traditional learning perspective toward the SPICES learning model was imperative for aligning curriculum integration with the current health-illness concept. As our former traditional learning perspective was aligned with the discipline-based curriculum and the biologist-based health-illness concept, it was unsuitable for supporting the current curriculum design.
More precisely, the curriculum integration design adopted a constructivist learning perspective mainly based on the concept of teaching for understanding (Tf U), 7 supported by Perkins' 8 approach, which delineated the problem of segmented learning in which people learn parts of a repertoire of knowledge and skills but have difficulty combining the parts into a whole. Medical education needs to encompass a range of learning/teaching strategies to foster the development and integration of knowledge, skills, understanding, and wisdom. Tf U is conceived as a flexible capability to apply one's knowledge appropriately and creatively in a range of varied circumstances, including practical settings and situations. This conception is suitable for implementing an integrated medical curriculum.
In adopting a constructivist learning perspective, we introduce teaching and learning methods based on problems or cases by adopting learning activities where the generic and specific learning outcomes from the horizontal axis are applied in an outcome-focused core curriculum as described by Newble et al, 9 through integrative learning activities. These changes do not apply only in the basic science years of medical school, as our conception of the curricular reform does not have such a division. It applies to the entire curriculum and has advantages and disadvantages that we have discussed later.
Description of Integration in the Curriculum Reform
In this section, in order to reflect and address the importance of humanism in medical education, we present the details of the integration of sociohumanism into our curriculum. This integration is twofold: the Integrated-Systems Learning Activities (AIAS, acronym of its full name in Spanish) and the lecture courses. In the AIAS, students in small groups discuss clinical cases considering the biopsychosociocultural components of health illness in a determined historical context. For instance, the clinical case in the hematology/oncology/infectology AIAS involves a child with anemia caused by hookworm infection. As students engage in determining the known and unknown information, they are provided with a set of learning outcomes that are individually investigated and collaboratively discussed over two weeks. In the discussion sessions, the patient's sociocultural characteristics were analyzed, including malnutrition, hygiene habits, life in rural zones, and his or her relation to the health system in Colombia. Students also conduct a historical review of the intervention of the Rockefeller Foundation in the campaign against hookworm in Colombia. In this case, the biomedical-clinical-social integration is intended to promote students' thinking of health illness not as a state but as a process determined by a social context, in a geographical and historical setting. Regarding the lecture courses, three modules of sociohumanism are implemented in semesters 1, 4, and 6. The Introduction of Medical Sociohumanism is taught in semester 1, and it includes a historical perspective of medical sciences, addressing four basic concepts: structure, function, infections, and heritage. The second module, History of Health and Disease, is taught in semester 4, and it includes the construction of the health-illness concept, the health system crisis, and its implications for society. The last module, Sociology and Anthropology of Health, is taught in semester 6, and it addresses the meanings of health from a holistic perspective, using the concepts and methods of social sciences. The integration of sociohumanism courses is intended to promote students' critical thinking for learning biomedical and clinical sciences, considering an extended framework of the healthillness process.
Advantages of Integrated Curriculum Reform
In our experience, there are a number of advantages to an integrated curriculum. In this article, we only describe the most relevant advantages of the curriculum practice. We identified these advantages through curriculum assessment, using a large number of evaluation tools such as surveys of perception, program participants' interviews, and focal groups. The following section relates the story of the curriculum participants' experiences in light of our current medical education program.
Perception of the learning environment. One of the advantages of our integrated curriculum is a good perception of the learning environment. As noted by Miles et al, 10 the educational environment in which students are enrolled influences their satisfaction with the curriculum and their academic success. Consequently, our curriculum committee conducted evaluations of the students' perceptions from the beginning of the reform to diagnose deficiencies in the learning atmosphere. The Dundee Ready Educational Environment Measure (DREEM) was used to evaluate the learning environment because this instrument has been widely used and validated for this purpose. 11, 12 The DREEM inventory has been translated into Spanish, and it consists of 50 Likert questions, with a maximum score of 200, indicating an ideal environment. 13 The result analysis from the last two years of our curriculum reform, which included ~9,300 students' surveys, provided a score of 152.5/200, indicating an excellent learning environment. 14 The inferences of these findings include the possibility that the integrated curriculum offers enjoyable learning experiences, leading to students' satisfaction with the educational environment. A possible implication of this result is that the positive perception of the educational environment is associated with students' improved perceptions of their quality of life, thereby increasing the likelihood of them achieving adequate learning development during medical school. 15 We relate this positive perception to the shift toward a lower hierarchy in the classroom and the collaboration-oriented learning methodology, which may make the experience less stressful than in the fully traditional model. Students' desertion. Our curriculum reform was considered useful for avoiding students' desertion. Possibly because of the positive perception of the learning environment and the mentorships implemented in the preclinical phase, the overall desertion rate declined from ~40% to 1.3%. As academic desertion is an important issue in several Latin American medical schools, 16 achieving a low attrition rate involves a substantial reduction in financial and emotional costs for our students, faculty, and society. 17 Are these advantages attributable to curriculum integration? We did not find evidence of a cause-effect relationship between the described advantages and curriculum integration. However, we do estimate that the combination of vertical and horizontal integration, the SPICES model, mentorships, and inclusion of the academic community in the curriculum reform may have a positive relationship with a good perception of the learning environment and students' retention. We believe that these advantages are valuable, even if students from the reformed and traditional curriculum score similarly in standardized tests. What could allow our medical students to have a propitious learning development and a low desertion rate? We speculate that the answer to this question may be found in their future clinical practice as physicians engaged in life-long learning and well prepared for the complex health system. However, future research is needed to explore this hypothesis.
Disadvantages of Integrated Curriculum Reform
As noted by Bland et al, 18 reforms entail resistance of those who experience change, and we were not the exception to this principle. In the curriculum assessment conducted, we also recognized several issues emerging from the current curriculum practice. Although these issues were a matter of debate and concern for our curriculum committee, their analyses also contributed to the curriculum design and integration improvements. We describe these issues and subsequent curriculum improvements in the next section.
Resistance to the curriculum reform. Several participants of the program, including students, were reluctant about the curriculum reform, which is understandable if we consider that the medical curriculum at Rosario University began in 1653. As the first medical education program in Colombia, the traditional learning perspective at Rosario Medical School reflects certain values and attitudes, for instance, reinforcing the structures of power and hierarchy, which are more aligned with the teacher-centered learning perspective. As explained by one teacher, "decreasing lectures to incorporate social discussions of learning outcomes in small groups sets aside many important topics that students will not learn, hence affecting the quality of our graduate medical students."
Concerning this issue, some researchers consider integration in curriculum reform as a cyclizing issue. For example, Hopkins et al 19 claim curriculum integration has been historically revisited in medical education conversations, but no meaningful changes have emerged from the repeated recommendations in such meetings. These researchers attribute the "change without difference" in medical curriculum reforms to the focus given for changing the curricular structure instead of examining the learning needs of the medical education community and transforming the curriculum based on these needs. As learning needs are paid little attention in reforms focused on structure, which is on the curriculum organization, medical educators from varied disciplines or sciences may struggle with curriculum integration if they seek different learning outcomes. Therefore, the ongoing problem of curriculum integration may be overcome if the educational community addresses the learning challenges faced by individual educators involved in the reform. 19 Aware of the tension between the traditional and constructivist learning perspectives, and concerned about the possibility of making changes without substantial transformations because of this tension, the curriculum reform committee considered both perspectives relevant as they involved values that were significant to the stakeholders, namely, instructors and students. Therefore, the committee included both learning perspectives in the reform under the form of a hybrid curriculum. Put simply, courses based on the traditional and constructivist learning perspectives were integrated into the curriculum. For example, one component of the new curriculum included student-centered learning activities, AIAS, organized in organ system courses. The other component of the curriculum was the lecture courses framed by the traditional learning perspective. We think both components enhance social (in AIAS courses) and individual (in lecture courses) learning, which are crucial for addressing the issues between the two learning perspectives we identified from the results of the curriculum assessment.
How does a hybrid curriculum enhance students' learning? A multimodality approach to curriculum design seems to improve social and individual learning because students learn in different ways just as different teachers teach differently. 20, 21 Although the current medical curriculum reforms in Europe and North America are intended to reduce lecture hours, promote student-centered learning activities, and increase integration of sciences, 22 some stakeholders prefer teaching and learning "by ear"-that is, exchanging information through speeches 21 -while others want multisensory learning experiences, 23 for instance, individual and social inquiry of real clinical problems, creating patterns of information in graphs, discussing abstract concepts with peers, reflecting about the learning process, or "flipping the classroom" (as occurs in AIAS). 21, 24 Stakeholders in our setting may prefer one curriculum approach instead of another because they might believe that the chances for academic success may be higher. We think that incorporating a multimodel approach into the curriculum enhances learning, as this model possibly offers diverse possibilities for addressing the stakeholders' learning expectations and needs. Thus, our curriculum reform may not face the cyclizing issue of curriculum integration, as our biopsychosociocultural integration approach takes into consideration the students' and instructors' learning expectations.
Students' academic self-confidence. Another issue emerged from the coexistence of the former and current medical school curriculum. Since the first cohort after the curriculum reform was admitted in 2013, students from the traditional curriculum have been in contact with those from the integrated curriculum for the last three years. The perceptions of students taught under the previous curriculum about differences between both curricula included that the reformed curriculum had less learning quality than their own. This perception could have undermined the self-confidence in learning of the students studying the current curriculum, even though they had good grades. Although the negative beliefs about learning, especially those of the cohort after the reform, manifested in meetings and program evaluation sessions, good results on anonymous academic self-perception surveys have shown a different view. This contradictory phenomenon may be a reflection of the complex social dynamics among students and the evidence for inferring that more than one method to evaluate confidence in learning is required.
Reforms in Curriculum Integration are Dynamic and Sometimes Baffling
Although there is ample literature on curriculum integration, [25] [26] [27] [28] [29] [30] [31] including its dynamic approach, 32, 33 we reached an in-depth understanding of it when faced by the challenges entailed in integrated curriculum practice. The challenges provided us with opportunities to construct the meaning of our particular curriculum design, which was supported by our reconceptualization of the health-illness process. What does curriculum integration considering the understanding of our academic community's health system mean? We believe it means transforming academic stakeholders' learning perspectives and adapting them into the curriculum improvement and comprehending the value of these efforts by exploring their benefits and issues in students' development.
We acknowledge that the medical education literature contains numerous examples of curriculum reforms in which resistance to change is an ongoing theme. However, the underlying causes of resistance may emerge from varied factors that are dependent on the context. For instance, in a study conducted by Muller et al, 34 interdisciplinary faculty teams perceived that resistance emerged from their diverse disciplinary assumptions, which made communication with each other difficult. In contrast, we speculate that the resistance to curriculum reform in our case was related to the fear of losing the university traditional values rather than to dissimilar theoretical frameworks. Although resistance to change may be considered an obvious response to a medical curriculum reform, we believe that the contextually dependent factors that cause resistance are diverse. This implies that different strategies have to be implemented in order to achieve the curriculum reform.
What type of factors medical education communities may face in curriculum reforms? Lane 35 claims that varied factors contribute to resistance to change in health professional education: "strong existing traditions, lack of perceived need for change, strong disciplinary identification of faculty members, departmental protection of curriculum time, skepticism of alternative pedagogical views, lack of experience, lack of time to implement changes, fear of loss of resources or accreditation, among others." The factors that affect curriculum integration may be different for different settings, making resistance to reforms a complex, diverse phenomenon.
Conclusion
This experience has several implications. First, curriculum reform in medical education is both difficult and challenging, but considering and understanding the issues emerging from the reform may help the academic community to succeed in the new curriculum practice. Second, designing curriculum integration, as a component of the reform, should begin with an in-depth understanding of the setting in which it will be implemented. In our case, it required a shift in the healthillness meanings before the curriculum integration design. A reform without such a shift would have had little impact on the curriculum practice. By contrast, changing the healthillness concept demands a corresponding transformation in medical students' training. Finally, curriculum integration evaluation should entail collecting information about its issues and benefits using different instruments and methodologies. This approach may provide some valid insights about the curriculum integration implementation that can lead to adequate decisions about adjusting it.
